Epigenetic programming of the HPA axis: early life decides.
Stress during early life can impact the developing brain and increase vulnerability to mood disorders later in life. Here, we argue that epigenetic mechanisms can mediate the gene-environment dialogue in early life and give rise to persistent epigenetic programming of adult physiology eventually resulting in disease. Early life stress in mice leads to epigenetic marking of the arginine vasopressin (AVP) gene underpinning sustained expression and increased hypothalamic-pituitary-adrenal axis activity. This epigenetic memory is laid down in the parvocellular neurons of the paraventricular nucleus and involves Ca(2+)/calmodulin kinase-mediated phosphorylation of the methyl-CpG binding domain protein MeCP2 leading to dissociation from its DNA-binding site and derepression of the AVP gene. The reduced occupancy of MeCP2 during this early stage of life facilitates the development of hypomethylation at the AVP enhancer, which sustains derepression throughout later life and thereby serves to hardwire early life experiences. The sequential order of these events may represent a critical time window for the preventive therapy of severe trauma.